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This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
endorsement purposes. 
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The Xradia 3D XCT system was delivered to LLNL on April 5, 2005. The system became 
operational the week of April 11, 2005. The Xradia 3D XCT system has been extensively 
used to scan several high-energy density physics (see Table 1) and other programmatic (NIF, 
E&E and DNT) materials, components and full assemblies. In this summary we only focus 
on the HEDP program. X-ray radiographs and tomograms of materials such as aerogel foams 
and gradient density reservoirs are being used to better understand material synthesis. 
Radiographs and tomograms of components include a glass capsule encapsulated within a 
50-mg/cm3 SiO2 aerogel foam and then machined to final outer dimensions, while full up 
assemblies include low-temperature Raleigh-Taylor (LoTRT) [Brown, et al. 2005] and DDP 
targets.  
 

Table 1 HEDP targets and dates when DR/CT* acquired. 
We highlight two full up 
assembled targets: DDPs and 
LoTRTs. Representative X-
ray digital radiographs are 
shown in Figures 1 and 2 for 
the DDP and LoTRT, 
respectively. The examples 
very clearly show that the 
assemblies were performed 
correctly.  

 

* Digital radiography/Computed Tomography 

Figure 1 X-ray transmission (I/I0) digital radiographs 0.55-m pixel pitch at 0 degrees for two DDP targets. The 
grey scale is enhanced to highlight the interfaces. The interface between the Al sample and CH shock tube, and 
the payload is excellent for CH and good for RF.  

HEDP Material, 
Component/Target 

Scan 
Type 

Date 
Acquired 

Glass capsule in  
50-mg/cm3 SiO2 foam 

DR April 13 & Aug 24 

LoTRT DR April 15 

Density gradient reservoir DR/CT May 25, June 1 & 8 

1 & 5-mg/cm3 aerogel DR May 26 & June 10 

DDP DR June 17 

SiO2 aerogel  gradient DR July 1 

Platinum foam DR Aug. 22 

RF 0.1 m cells

CH 2.0 m cells

CH

CH

Al sample

Al sample

RF 0.1 m cells

CH 2.0 m cells

CH

CH

Al sample

Al sample
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Figure 2 X-ray transmission (I/I0) digital radiograph 2-m pixel pitch at 90 degrees for a LoTRT target (left). A 
plot (right) of attenuation vs. distance for the line shown in the radiograph. This reveals a good assembled 
LoTRT target. 
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